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been drawn out during the processes of forging and roll-
ing, until they exist in the form of exceedingly attenuated
threads, running parallel to the direction in which the
steel has been elongated during forging or rolling (see
Chapter II), These threads determine, to a considerable
extent, the orientation of the crystals of the steel. The
steel has formed itself round these threads, and, con-
sequently, exists in a form Bomewhat similar to the
insulation round an electric cable, A large number of
these cables clasped tightly together, would give a fair
representation of the condition of the steel. The central
core of each cable is the slag, and the surrounding influla-
tion is the steel. Obviously, Buoh a steel has a fibrous
structure* and will break with a fibrous fracture, but if
this fibrous structure has been brought about by intro-
ducing a considerable proportion of slag into the steel,
it is doubtful whether the end justifies the means. The
troubles arising from the existence of slag will be dealt
with below, All that is intended here in to draw strong
attention to the desirability of trusting to definite mechani-
cal tests, rather than to visual appearances which may be
misleading*

THE PHYSICAL PROPERTIES OF CASK-BARDBNINO STEELS,

The method of testing the steel baa now been
elaborated. It is a matter of great Importance to the
engineer to decide in what way the results obtained from
the testa shall be interpreted, and also what ia the signifi-
cance, from the standpoint of engine design, of the different
proporties of case-hardening steels which are revealed by
these tests, A case of a certain minimum hardness ia
always required, and it IB difficult to imagine any circum-
stance! in which an engineer would deliberately go out
of his way to produce a case which waa not aa hard as it
possibly could be, consistent with the simultaneous
existence of a maximum value of toughness. Without
the hard case, the use of case-hardening steels ia wasteful
and unnecessary. The decision aa to the choice of steel